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10 INTRODUCTION
The Johnson Company, Inc., has completed a subsurface investigation of petroleum contamination
at Thompson’s Garage, Inc.,, in Woodstock, Vermont, Thompson’s Garage is an auto maintenance and
repair station and gasoline filling station on Vermont Route 12, in the Town of Woodstock, Vermont, at
the junction of Rte. 12 and the North Pomfret Road (see Figure 1). The garage has existed at this

location for many years.

This site assessment is being performed under the direction of the Vermont Department of
Environmental Conservation (DEC). The DEC received a complaint in October 1991 that water from a
nearby supply well used by Eaton (see Attachment 1) had a gasoline taste. Subsequent sampling of this
well and others nearby has indicated that the Eaton well contained detectible quanuues of petroleum
related compounds, but that other nearby wells did not.

On November 21, 1991, the Vermont DEC wrote 1o Mr. Thompson and requested that a site
assessment be performed in the vicinity of Thompson’s garage, to estimate the nature (composition,
dissolved or separate phase), concentration, aerial extent, direction and the approximate rate of moveinent
of contaminated groundwater in the immediate area, and to determine whether the contamination was
derived from the buried fuel storage tanks at Thompson’s Garage. In addition to the nearby domestic
drinking water supplies, there afe also 2 municipal water supply wells (1 in use, 1 proposed for use)
approximately 1,500 feet north of Thompson’s Garage (see Figure 1). These supply wells are owned and
operated by the Woodstock Aquaduct Company.

Thompson’s Garage currently uses 3 subsurface gasoline tanks. These consist of a 6,000 gallon
unleaded tank and two 4,000 gallon tanks, one for super unleaded gasoline and the other for plus-grade
gasoline. Each of these tanks and their associated plumbing were Jeak tested on November 12-13, 1991, by
Test Engineering Company, Inc., of Brookfield, Vermont. Each of these tanks was certified tight by Test
Engineering Company, Inc.

This report summarizes the procedures used and the results of the investigation that was
performed at Thompson’s Garage by The Johnson Company, Inc., and its subcontractors. The results of
the site investigation will be used to decide whether additional investigative and/or remediative measures

should be implemented in order to protect nearby water supply wells and water resources.




b

"

{

AGE

—_— .
<.— AL

) -@;n; NG

S
Ty

) n

(.

100 0 1000
1

e

5

L Bl gﬁsf%/{./ //: e NS
Q i H _. 11 ,.-, i
1

SCALE 1:24000
0

2000

UNICIPAL WEL
T i

7
AL

P Y h “
=Woodstock 77

pee

1 MILE

3000 4000 5000 6000 7000 FEET
e e )

0 1 KILOMETER

== E E—I‘ | === = E

FIGURE 1 — SITE LOCATION MAP
THOMPSON'S GARAGE

WOODSTOCK,” VERMONT

THE JOHNSON COMPANY, INC,
~Environmental Sciences and Engineering
MONTPELIER, VERMONT




2.0 SUMMARY OF WORK PERFORMED

The scope of work performed by The Johnson Company and its subcontractors during this

investigation consisted of the following clements:

A

B
c
D.
E

Review of previously existing literature,

Soil Borings and Groundwater Monitoring Well Installation.

Water level measurements.

Sampling and analysis of monitoring wells for petroleum-related compounds.

Site Survey.

During this investigation, The Johnson Company worked with 3 subcontractors to accomplish the

drilling and well installation, site survey, and analysis of water samples. A site specific health and safety

plan was prepared and used during the fieldwork portions of this investigation. We contacted Dig-safe and

obtained authorization #91521790, with legal drilling occurring after 10 AM on Tuesday, December 31,

1991.

These tasks, and the results obtained therein, are further described below.

3.0 DISCUSSION OF PROCEDURES AND RESULTS

During our site investigation, we evaluated available information and literature relating to the

geology and hydrogeology of the site, including information obtained from the following sources;

A

Files of the Petroleum Sites Section, Hazardous Materials Management Division, Vermont
Department of Environmental Conservation (DEC);

Files of the Water Supply Division of the DEC;

Files of the Woodstock Aquaduct Company, with respect to information on the existing
water supply weils;

Information obtained via telephone conversation with the Vermont Department of
Heallh;

Literature relative to the surficial geological history of the Woodstock area, which is
further referenced at the end of this report.

The existing information consists of numerous drilled well logs, test well logs and pumping

summaries, water quality data, and papers and articles relating to the geological history of the Woodstock

area. An understanding of the geological history of the area is useful in better evaluating the specific

conditions at Thompson’s Garage.




4.0 GLACIAL GEOLOGICAL HISTORY
The geology of the Woodstock area is, like the rest of the State of Vermont, a product of glacial
erosion of a fractured bedrock surface and concurrent and subsequent glacial deposition on that bedrock
surface. There is some long-standing disagreement in the literature relative to the number of glacial -
advances in this area, and their duration.

According 10 Stewart and MacClintock (1969), the Woodstock area has been overrun by ice sheets
at least twice in the past 20,000 years. They cite as evidence the presence of unweathered glacial till over a
weathered glacial till in roadcuts in the Kendron Brook area of South Woodstock, and also about 4 miles
northwest of Woodstock along Route 12. They also reference exposures of older Bennington Till in the
Norwich area which contain significant weathered zones, as evidence of a warm weather period of

significant duration, prior to the deposition of younger Shelburne till in the area.

The concept of multiple ice advances in the Woodstock area is disputed by Larsen (1987). He
believes that the evidence supporting the multiple advance theory is untenable, and that only 1 ice sheet
advanced and melted back during the past 20,000 years.

There is general agreement that glacial Lake Hitchcock existed in the Connecticut River Valley
area following the last glacial melt. Stewart and MacClintock (1969) report numerous exposures of lake
bottom sediments in the valley of thé Ottauquechee River, at various elevations as high as 1,100 feet above
mean sea level. In the Hanover area, Lake Hitchcock sediments are mapped at elevation 700 feet, and in
the Kendron Brook area, at 800 feet. Upstream of Quechee gorge, approximately 1 mile west of the
village of Quechee, exposures of lacusterine gravels overlie laminated silts and sands; the elevation of the
top of these exposures is about 700 feet. These deposits extend about 2 miles southeast of the gorge
toward Taftsville, where the valley widens to about 1.5 miles, and are mapped throughout the valley at that

location.

It seems likely that the sediments at Thompson’s garage are the product of a fluctuating glacial
lake environment. The relatively flat ground surface in the Broad Brook valley is at ‘an approximate
elevation of 700 feet. According to the literature referenced above, the elevation of glacial Lake
Hitcheock fluctuated between elevations of at least 700 feet and 1,100 feet, although it could be possible
that other alpine lakes created the higher elevation deposits. Thus, it seems likely that any widespread
glacial lake in the Connecticut Valley would have submerged the valley now occupied by Broad Brook.
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The sediments reported from well logs in the Broad Brook and Gulf Stream valleys are consistent
with a fluctuating glacial lake theory. Specifically, the stratigraphy in the valleys is predominantly
composed of a shallow (5-30 feet thick) layer of sandy materials at the ground surface, underlain by a 15-
35 foot thick silty clay layer, which is in turn underlain by a 20-30 foot thick sand and gravel layer, The
thickness of each of these layers varies at different locations, but each is generally uniformly present,
except where bedrock is close tb the ground surface. The silty clay layer is likely the product of a
relatively quiet lake environment, where the coarser sediments have been deposited closer to the
lakeshote, leaving only the finer particles to gently settle toward the deeper parts of the lake. The clay
content of this layer seems to decrease toward the south, and at the TW-5 location of the Woodstock
Aquaduct Company, little or no clay s reported in a sandy silt layer that otherwise correlates with the silty
clay from the rest of the valley. This may indicate an increase in the velocity of water movement toward
the constricted southern end of the Broad Brook valley, during the glacial lake stage.

The sandy layers over and under the silty clay layer may represent periods of lowered lake levels,
where the valley was much closer to the lake shore, In this case, the sands and gravels may represent
shallow water or wave-washed déposits from the lake. An alternate hypothesis is that the sands and
gravels represent the meltwater stream or deltaic deposits of glaciers prior to or durmg their eniry into the
lake (Stewart and MacClintock, 1969).

5.0 SOIL BORINGS AND GROUNDWATER MONITORING WELL INSTALLATION
During our investigation, the Johnson Company oversaw the installation of 5 groundwater
monitoring wells on and near Thompson’s Garage. All-wells were installed under the supervision of Carl
Hanson, a Johnson Company geologist.  The as-built location of the groundwater monitoring wells is
shown on Attachment 1.  The wells were installed by Tri-State Drilling and Boring, Inc., of West Burke,
Vermont. All monitoring wells were installed in accord with Standard Operating Procedure JCO-003. A
truck-mounted hollow-stem auger drilling rig was used to drill the boreholes and install the monitoring
wells. All equipment was steam-cleaned before the start of the first borehole, between each borehole, and

after the last borehole is completed.

Split-spoon soil samples were taken at regular 5 foot intervals during drilling. Each sample was
field analyzed using a photoionization detector to detect any presence of volatile organic compounds in the
samples, The results of the photoionization screening are included on the well logs in Attachment 2. All
monitoring wells were constructed of 2 inch diameter PVC well pipe, with 10-foot screens. All drill

cuttings and well purge water were of disposed on-site during the assessment.




Monitoring wells MW-1, -2, -4, and -5 are completed above ground and are protected with
cylindrical steel casings and padlocks. MW-3 was completed below the ground surface with a curb box and
a compression fitting,

The detailed boring logs are included in Attachment 2. The soil boring logs indicate tha} all five
of the new monitoring wells are completed in the upper sandy aquifer, and that none of the wells reaches
Or penetrates the silty clay layer, which is presumed to exist beneath the site. The sediments encountered
during the soil borings are generally fine to coarse sands, with some gravelly layers and some silt dispersed
throughout. A silty sand layer was encountered at 20-22 feet in MW-1. Water was generally encountered
between 10-15 feet below the ground sarface in these borings.

These new monitoring wells were in addition to 4 existing monitoring wells which surround the
three buried gasoline storage tanks. The previously-existing monitoring wells are finished about 10 feet
below the ground surface and did not have any groundwater in them during the duration of our

investigation.

51 MONITORING WELL LOCATIONS

The objectives of groundwater monitoring well installation included prediction of groundwater
flow direction, establishment of water quality monitoring points, prediction of contaminant migration
direction, and delineation of a source of contaminants if possible. The justification for and location of

each well are as follows,

A MW.-1-This well was installed northwest of the garage, and it serves as an upgradient
monitoring well between the buried gasoline storage tanks and the existing municipal
water supply, for water level and water quality sampling purposes.

B. MW-2.This well was installed northeast of the garage, in the immediate vicinity of the
Thompson’s existing drilled well. This well is also upgradient of the buried gasoline
storage tanks, and is between the buried fuel tanks and the proposed municipal water

supply.

C. MW-3-This well is southeast of the buried fuel storage tanks, between the tanks and the
North Pomfret road. This well allows water level measurements and chemical quality
sampling in the immediate vicinity of the fuel tanks, and provides a monitoring point
upgradient of the Eaton’s well.

D. MW-4-This well is located immediately south of the buried fuel tanks, and provides
information as 10 movement of contaminants in a southerly direction.

E. MW.5-this downgradient well is the only off-site monitoring well installed, and is in the
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front yard of the Faton residence. This well location provides an additional downgradient
water level and quality point, and is intermediate to the Eaton well point and MW.3,

5.2 GROUNDWATER LEVELS _
Groundwater level measurements were taken on three occasions during our investigation: on
January 7, 1992, the time of installation of the monitoring wells, on January 16, 1992, during the sampling
of the monitoring wells, and on January 31, 1992. The results of these water level measurements are
summarized in Table 1. It should be noted that all measurements identified as "Thompson's" were taken
from a well point located in the basement of the garage, which is no longer in use as a water supply. The
'I‘hompsoxi’s currently rely upon a dﬁllcd well to the northeast of the garage for their water supply, which

has a buried casing and is currently inaccessible for water level measurements.

The water level measurements taken on J anuary 7 included the 5 newly-installed monitoring wells,
and the Eaton’s and Thompson’s wells. These water level measurements were taken late in the day, after
sunset, and the field geologist reports some uncertainty as to the water levels in MW-2, -3, and -5, Also,
the drilling and development of these wells on the same day introduce an additional degree of uncertainty

as to the equilibration of the water levels,

The water level measurements taken on January 16 included the 5 groundwater monitoring wells,
We had intended to also measure the Thompson’s and Eaton’s wells on this date, however, the extremely
~cold temperatures resulted in a freezing malfunction of the water level probe, and we were unable to

complete the measurements on that date,

On January 31, water level measurements were taken from the 5 groundwater monitoring wells,
and the Eaton’s, Maynes, and Thompson’s wells. These measurements were obtained with a high degree of
confidence in the results. On this date, the curb box for MW-3 was filled with ice, and water had also
seeped into the PVC well casing and froze, plugging the well. This situation was remedied with a crowbar
and hot water, some of which flowed into the well, Several hours clapsed before the water level was
measured, and given the relatively high hydraulic conductivity of the aquifer materials, that the water level
as measured was likely at equilibrinm. Also on this date, the jagged top of the PVC well casing of MW-3
was smoothed to allow a better compression fit, (o avoid additional seepage of water into the well. This
resulted in a 1/8 inch reduction in the elevation of the water level measurement point (top of PVC casing)
for this well. Since this was performed after the well elevation was surveyed, water level measurements

taken on January 31 have been appropriately adjusted to account for the lowering of the top of the casing.




MW-1
MwW-2
MW-3
MW-4
MWw-5
Eaton
Maynes

Thompsen's
Point

699.78
698.27
697.29" (697.17)
700.28
698,78
£83.01
696.03

692.66

697 69
696.05
697.55
688.06

698.32

12,5 (687.28)
10.9 (687.37)
12.1 (685.17)
12.9 (687.33)
13.3 (685.48)
8.63 (684.38)

~—~ NR

7.58 (685.08)

14.85 (685.13)
13.08 (685.19)
12.95 (684.33)
15.08 (685.15)
13.68 (685.11)
— NR

— NR

-— NR

14,81 {684.57)
13.32 (684.95)
12.30 (684,87)
15.27 (684.96)
13.86 (684.93)
8.10 (684.91)
11.78 (684.25)

7.65 (685.01)

e e———teerrerre—.

The water table contours presemed on the Site Plan, Attachment 1, are based upon the water

level measurements taken on January 31, 1992. The water level measurements taken on January 16

produce a similar water table configeration 10 the January 31 results.

The water level information from January 31 was plotted using a mathematical interpolation

techrique, which assumes a constant slope of the water table between measurement points. Only

measurement points open to the uppermost aquifer were included in this plot; the Mayne’s water supply

was not included in the creation of the water table contours, as it is screened in the lower aquifer,

When the actual water level elevations are plotted, it is apparent that the water table of the

uppermost aquifer is quite flat, with a range of elevation from 685.01 feet in the Thompson’s well, fo

smooth iip to aliow a thorough seal with the compression fitling.

On 1/31/92, approximately 1/8 inch was removed from the 1op of the PYC casing for MW-3 in order to create a
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684.87 feet in MW-3. The contour interval of the equipotential lines created from the January 31 data was
0.05 feet. The water table slope on January 31 ranges from 0.0325 fi/ft (3.25%) in the vicinity of a line

between MW-3 and MW-4, downward to 0.000625 ft/ft (0.06%} in the vicinity of a line between MW-1 and
MW-3.

The apparent configuration of the water table on January 31 was of a general slope toward the
southeast, with a slight trough and ridge both trending about north 20° west, and positioned beneatlh the
gasoline tanks and the paved area, respectively. Assuming that groundwater flow in the uppermost aquifer
is normal to the equipotential lines depicted on Attachment 1, then the predicted direction of groundwater
flow in the uppermost aquifer beneath the garage is in a southeasterly direction, towards the Eaton

residence, with local variations induced by the previously-referenced trough and ridge.

The range of velocities of groundwater flow in the uppermost aquifer can be roughly estimated
using Darcy’s law, which can be manipulated to the following form to calculate saturated groundwater flow

velocities:

where
v = saturated velocity of groundwater flow
k = hydraulic conductivity of saturated sediments
i = hydraulic gradient = dh/dx
n = porosity of saturated sediments

Field description of the saturated sediments in MW’s -3, -4 and -5 by both Johnson Company and
Tri-State personnel indicate that the predominant sediment type 1s a fine to coarse'sandy gravel with some
silt dispersed throughout, The variation in particle size and the presence of some dispersed silt will lower
the assumed permeability of the sediments. Fetter (1980, pg. 73) gives a range of hydraulic conductivities
for silty sands of this nature of 10® cm/sec to 10 emsec, and 10°° em/sec to 107 em/sec for well-sorted
sands and glacial outwash. Freeze and Cherry (1979, pe. 29) provides a range of hydraulic conductivity
values for silty sands from 10 cm/sec to 107 cm\sec. Without site-specific hydraulic conductivity data, an
order-of-magnitude estimate of hydraulic conductivity of the saturated sediments can be produced, and a
range of groundwater flow velocities of similar accuracy can be calculated. Usin g visual descriptive logs of

the sediments beneath the site as obtained from the soil borings, the probable range of hydraulic




conductivity of the saturated surficial aquifer is from 107 cm/sec (28.35 feet/day) to 1072 cm/sec (283.5
feet/day).

Porosity of saturated materials beneath the site has not been measured, however Fetter (1980, pg.
64) provides a range of porosity of from 20% to 35% for mixed sand and gravel. Freeze and Cherry (19’;’9,
Pg. 37) provides a range of porosny for sand from 25-50%. Since the on-site sediments are somewhat well
graded (poorly sorted) with respect to particle size distribution, the smaller grains probably fill void spaces
between the larger grains, resulting in a net reduction in porosity. Thus, the actual porosity may be

toward the lower end of these ranges.

A potential range of groundwater flow velocities beneath Thompson’s Garage is defined by
calculation, using the high and low potential values of gradient, hydraulic conductivity and porosity of the

sediments,

y 283 sfeet/day())(gsﬂfiﬁfeﬂlfw') =36.9d

_ (28.35 feet|day)(0.000625 feetlfoor) _
0.35

V. -0.05f/d

It should be noted that the higher gradient referenced above was restricted 1o a small portion of
the site on January 31, while the lower gradient was more widespread. Actual velocities of groundwater
flow are likely dependent upon the micropermeability of the sandy gravel layers. Also, given the very flat
water table configuration and the shallow depth to groundwater, it is quite possible that the water levels,
water table configuration and local gradients fluctuate enough in response to precipitation and snowmelt

to induce periodic changes in the velocities and directions of groundwater flow beneath the site,

53 GROUNDWATER SAMPLES

During the investigation, The Johnson Company collected water samples from each of the 5
newly-instalied monitoring wells. The sampling was performed according to SOP-JCO-008, Standard
Operating Procedure for Groundwater Sampling of Monitoring Wells: Water Quality. One trip blank was

also collected for quality control and assurance purposes, 1o ascertain that any contamination found in the




samples was not introduced by anomalous means, These samples were collected with dedicated disposable
bailers on January 16, 1992,

All water quality samples were placed in 40 mil vials and delivered under chain-of-custody
arrangements 1o SciTest Laboratories in Randolph, Vermont on the day of collection. The samples were
analyzed on January 22 and 23, 1992 using EPA Method 8020 for petroleum-related compounds. The
sampling results were verbally transmitted to the Johnson Company on January 31, 1992, with a written
report received on February §, 1992,

The analytical results are summarized in Table 2, Copies of the laboratory report are included in
Attachment 3. None of the compounds listed on the laboratory report were detected during the analysis
in the trip blank or in the samples from MW-1 and MW-2,

Positive detections of one or more of the listed compounds were made on the samples of water
from MW-3, -4, and -5. Of these wells, MW-3 was found to contain the highest concentrations of benzene,

toluene, ethylbenzene, total xylenes and methyl tertiary butyl ether (MTBE).

The concentrations of benzene, toluene, and cthylbenzene were about 2 orders of magnitude lower
in MW-4 than in MW.3; total xylenes were present in MW-4 at about half of the concentration detected
in MW-3. MTBE was not detected above 10 ppb in MW-4.

Benzene and MTBE were detected in MW.5, at two orders and one order of magnitude lower,
respectively, than in MW-3. Toluene, ethylbenzene and total xylenes were not detected in MW-5,

The locations of MW-1 and MW.2 northwest and northeast, respectively, of the buried fuel
Storage tanks are apparently upgradient with respect to the flow of groundwater. The absence of detectible
concentrations of the listed compounds in either of these wells on January 16, 1992, supports the notion of

the upgradient location of both of these wells.

Monitoring well MW-3 is apparently downgradient of the buried fuel storage tanks with respect to
the flow of groundwater, and the concentrations of volatile organic compounds in this well relative to the
other monitoring wells suggest that it is closest to the source of the contaminants. Contaminant transport
in the vicinity of this well may be due to advective transport, diffusion, dispersion or a combination of

these mechanisms.




Thompson’s Mw-1

MW-2

MW-3

MW-4

MwW-5

Garage

Eaton
Source (in)

ND - 11/6/91 ND

ND - 11/6/31 ND

ND - 11/6/91 ND

ND - 11/6/31 ND

ND - 11/6/81 ND

ND - 11/8/91 NR

Sample taken on 1/16/92

ND

ND

ND

ND

ND

NR

2,510

10,300

670

8,860

168

NR

46

614

12

4,290

<10

NR

23

ND

ND

ND

26

NR

375 10/31/91
380 10/31/914
250 11/21/91
320 12/02/91

710 10/31/91
770 10/11 /91
280 t1/21/91
145 12/02/91

20 $0/31/81
20 10/31/91
ND $1/21/91
ND 12/02/91

820 10/31/81
875 10/31/91
420 1121/
325 12/02/A

ND 10/31/91
ND 10/31/91
ND 11/21/81
ND 12/02/91

6,690 10/31/91
7,280 10/31/91
2,850 11/21/91
2,380 12/02/1
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Monitoring well MW-4 is apparently slightly up- or cross-gradient of the buried fuel storage tanks
as of January 31, 1992. The relative lower concentrations of contaminants detected in this well suggest
that it is further removed from the source of contaminants than is MW-3. Contaminants in this well may
have travelled via diffusion; alternatively, slight water level fluctuations beneath the site could allow

advective transport to occur in that direction.

Monitoring well MW-5 is apparently cross-gradient relative 1o the buried fuel storage tanks as of
Janvary 31, 1992, The location of this monitoring well is such that contaminants could travel to it by
diffusion from a migrating plume to the north of the well; alternatively, slight water level fluctuations
could allow advective transport to occur. The relatively low concentrations of contaminants in this well

suggest that it lies on the fringe of a migrating plume of dissolved contaminants.

The DEC has collected water samples from nearby drinking water supplies on at least 3 occasions
since October 1991. . The results of these sample analyses are also included in Table 2. None of the tested
supplies, with the exception of the Eaton’s supply, were found to contain detectible concentrations of
volatile organic compounds during EPA Method 8240 analysis,

The Eaton supply has been tested at least 3 times since November 1991. A duplicate sample was
obtained from this supply on October 31, 1991, The results of these analyses indicate that benzene,
toluene, ethylbenzene and total xylenes have been detected in this supply well. The general trend of
concentration over time has been downward in this well, with few exceptions. Benzene and total Xylene
concentrations have declined to less than half of their originally-detected concentrations as of December 2,
1991, while benzene has declined slightly and has fluctuated, Ethylbenzene has declined from 20 ppb in
October samples to less than 2 ppb in November and December sampling, MTBE has not been detected
in the Eaton’s supply as of December 2, 1991,

The compounds and concentrations detected in the Eaton’s well are most similar to those found in
MW-4, especially with respect to toluene and ethylbenzene concentrations, and with respect to the absence
of MTBE in both wells. The concentrations of compounds detected in the Eaton’s well are less similar to
MW-3 and MW-5; contaminant concentrations in Eaton’s well are higher than in MW.5 but lower than in
MW-3; MTBE is found in both MW-3 and MW.5.

In the absence of free product composition data, fingerprinting of the contaminant concentrations

1o determine the type or age of the dissolved contaminants is speculative. The presence of MTBE in MW-
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3 and MW-5, and its absence above detectible levels in MW-4 and the Eaton’s well, raises the possibility of
two different sources of contamination. One possible explanation for this observation is that the source of
the contaminants existed prior to and following the introduction of MTBE into the fuel; another potential
explanation is that two separate sources, one containing MTBE, the other free of MTBE, are present,
MTBE is very mobile, and its presence usually is in advance of other, less-mobile constituents. It is
somewhat unusual to find benzene, toluene, ethylbenzene and xylene, all large aromatic organic molecules,
without MTBE, if the source of the contaminants contained MTBE. It is possible that MTBE was present
in MW-4 on January 16, 1992, at concentrations lower than 10 ppb.

6.0 SITE SURVEY
A site elevation and position survey was performed at Thompson’s garage on January 30, 1992.
The field survey work was performed by Bruno Associates, of Woodstock, Vermont. They surveyed the
elevation and position of monitoring wells and other relevant features in the area to establish a basis for

prediction of groundwater flow direction and velocities.

The field data was transferred electronically with hard copy backup to the Johnson Company's
CADD system for site plan preparation. The finalized site plan is included as Attachment 1.

6.1 NEARBY WATER SUPPLY WELLS

There are several water supply wells within a 500 foot radius of Thompson’s garage, and which are
currently in use. Individual domestic supply wells in the immediate area include the Thompson’s drilled
well; the Eaton’s dug well; the Mayne’s drilled well; and water supplies at the Woods and Teagle
residences. Other nearby residences to the south are served by the Woodstock Aqua'duct Company

municipal water supply system.

The Woodstock Aquaduct Company draws water for its municipal water system from a gravel well
in the Gulf Stream Valley, approximately 1,800 feet northwest of Thompson’s Garage (Figure 1), and
about 100 feet west of Vermont Route 12. According to well test records, this well yields about 400
gallons per minute at 29.5 feet of drawdown. Additionally, The Woodstock Aquaduct Company has
investigated the development of a second municipal well approximately 1,400 feet north of Thompson’s
garage, near the intersection of the North Pomfret Road and the crossroad to the north of Thompson’s

garage (Figure 1),

The well log for the existing municipal supply well indicates that it penetrates about 8 feet of
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topsoil, and 30 feet of grey clay before passing into 23 feet of sand and gravel, in which the well is
screencd. A three-foot thick layer of silt was encountered over bedrock, which was reached at 64 feet
below the ground surface. Thompson’s Garage is outside of the primary Wellhead Protection Area
(WHPA) for the exlstmg municipal water supply well, but is within the secondary WHPA for this well.

' 'Ihc well log for the proposcd mummpal supply well ('I'W-4) indicates that it penetrates about 27
t'ccl of sand and gravel, 11 feet of silty fine sand and 19 feet of gray silty clay before passing into 14 feet of
.sﬂt}' gravcl in whlch the well is screened. Bedrock was encountered at 71 feet below the ground surface.
We have no knowledge of any wellhead protection area or classified groundwater designation associated
with TW-4 as of the time of preparation of this report.

Aquifer test data and calculations produced during the location and construction of the existing
municipal water supply well in 1970 and 1971 indicates that the aquifer in which the well is screened is
narrow and obnﬁned-, with a limited zone of influence and numerous hydraulic boundaries (Layne New
England, 1970). A test well at this location was pumped at a rate of 400 gallons per minute for 60 hours
in 1970; the computed permeability of the aquifer was 16,000 gallons per day per foot, and the
transmissivity was about 37, 500 gallons per day per foot squared. Water level measurements taken during
the test indicate that the static level in the well before the test began was 5 feet below the ground surface,
and that after pumping at 400 gatlons per minute, about 29 feet of drawdown had occurred, Water level
measurements taken in observation wells at distances of 2, 50, and 150 feet from the pumping well
indicated progressively less drawdown with distance from the pumped well; a maximum drawdown of 3
feet was observed at the 150 foot distance, 7,000 minutes (4.9 days) following the commencement of
pumping. It should be noted that these observation wells were in a line extending westward from the

pumped well, and that the cone of depression for this well may have been asymmetric.

The technical report for this aquifer test states that the likely recharge source for the well is the
Guif Stream and possibly Broad Brook (Layne New England, 1970). The deposit in which the well is
screened appeared 10 be narrow and confined, extending north and south along the Guif stream valley, and
likely intersecting the stream at numerous points. According to this report, the likely recharge to this

deposit is upstream of the well, although some downstream contribution could not be ruled out.

It appears unlikely that the contaminants detected in the vicinity of Thompson’s Garage pose a
significant threat to the quality of either the existing or the proposed municipal water supply wells. The

contamination at the garage has {0 date only been found in the uppermost sandy aquifer, which appears to
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flow toward the southeast, toward Broad Brook, and away from the supply well locations, It should be
noted that our scope of work did not include a systematic investigation of the lower gravel aquifer in the

vicinity of Thompson’s garage for flow direction or water quality.

No petroleum-related contamination was detected in either MW-1 or MW-2 at Thompson’s garage
on January 16, 1992, This indicates that despite the very low gradient measured beneath the site,
contaminants have not been transported to either of the upgradient wells, either by advective flow or

diffusion against the shallow gradient,

Both of the municipal supply wells are screened in the lower gravel aquifer, which is separated
from the upper sandy aquifer by a 19-30+ foot thick silty clay layer. Qualitatively, it appears that this silty
clay layer would provide a high degree of protection for the municipal water supplies. Calculations
prepared by Wagner, Heindel and Noyes for the Woodstock Aquaduct Company (1991) indicate that in
the vicinity of the pfoposed municipal supply well, the calculated travel time through the silty clay layer for
water is about 15.8 years, based upon a hydraulic conductivity of 3.3 x 102 feet per day, a downward

hydraulic gradient of 1.0, a porosity of 0.4 and a clay thickness of 19 feet.

The drilled well log for the Mayne’s Water supply indicates that the clay layer is about 20 feet
thick at this location. Under the same assumptions described above, a similar travel time would be
obtained (16.6 years), However, water level measurements taken from the Mayﬁc’s well and the
Thompson’s monitoring wells indicate that the actual hydraulic gradient between the upper and lower
aquifers is much less than 1.0. Under the present conditions of pumping of nearby domestic water
supplies, Ithe water level in the Mayne’s well is approximately 0.7 feet lower than the highest water level
measured at Thompson’s garage in any of the wells. Assuming that the difference in hydrautic head
measured for the upper and lower aquifers is reflected within the silty clay layer at the Mayne’s residence,
and assuming an elevation difference of 56’ between the center of the screened interval of the monitoring
wells and the bottom of Mayne’s well, a vertical hydraulic gradient of 0.0125 feet per foot is calculated
(Attachment 4), and this in turn produces a travel time through the clay layer of about 531 years. The
water quality testing performed by the DEC on the Thompson’s and Mayne’s water supply wells, which are
screened in the lower gravel aquifer, has not to date detected any petroleum-related compounds. In short,
the nearly-identical water levels obtained from the lower and upper aquifers will serve 1o further retard the

potential migration of contaminants from the upper to the lower aquifer.
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7.0 CONCLUSIONS AND RECOMMENDATIONS
The investigation performed by The Johnson Company at Thompson’s Garage has demonstrated
that some petroleum-related contamination of the shallow groundwater aquifer exists beneath and
southeast of the Thompson’s Garage property. The contamination that has been detected to date consists
entirely of dissolved phase constituents. No free product has been observed in any of the monitoring wells

Qw‘w during the installation, sampling and water level measurement work performed to date at the garage,

Groundwater flow in the uppermost aquifer beneath the site is generally toward the southeast, A
slight groundwater trough and companion ridge cut the site from southeast to northwest, based upon the
January 31, 1992 water level measurements. The water table slope is very flat, generally less than 1%,
with local variation. The average velocity of groundwater flow beneath the site is probably less than 1 foot

per day.

The types of compounds detected in water samples collected from the groundwater monitoring
wells and from the Eaton’s shallow well are consistent with gasoline contamination. The concentration of
coma.minants detected in the monitoring well network at Thompson's garage vary significantly. The
highest reported concentrations were in MW-3, which is immediately adjacent to the underground storage
tanks in a downgradient direction. Reported concentrations of contaminants in MW-4 were fower than in

MW-3, and were roughly comparable to those reported in December from the Eaton supply well. The

- reported concentrations of contaminants in MW-5 were lower than in MW-3 or MW-4. This succeeding

increase in contaminant concentrations with decreasing distance to the underground storage tanks indicates
that the tanks and their associated plumbing are still a suspected source of contaminants, and that further

efforts should be made to conclusively determine whether the tanks or their plumbing are leaking,

It appears that the water quality in the vicinity of the existing and proposed municipal supply wells
is not at significant risk from the contaminants in the vicinity of Thompson’s garage. The combination of
factors involved, including the presence of 2 distinct aquifers separated by a thick clay layer, the relatively
large separation between the contaminants and the supply wells, the surficial aquifer flow direction away
from the municipal water supply well casings, and the nearly-identical water Ievels measured in the two
aquifers should serve to minimize the possibility of contaminant migration from its present extent into the
recharge zone for the supply wells, at least for the amount of time required to remediate the

contamination.
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Based upon the forgoing discussion, we make the following recommendations:

A

The Eaton residence should be connected to an alternate source of drinking water as soon
as is possible. The Woodstock Aquaduct company has indicated a willingness 10 connect
this residence to their supply system. We do not recommend drilling a deep well at the
Eaton residence at this time, due to our concerns that contaminants could be introduced
into the lower aquifer during installation and petforation of the clay layer, and potentiatly
long-term, due to the potential of leakage around the well casing.

The underground storage tanks at Thompson’s garage should be further evaluated for
leakage as soon as possible. We have been involved in situations where underground
storage tanks that have been successfully leak-tested in-place have subsequently been
excavaled and have been observed to have perforations. We recommend that the tanks be
partially uncovered for visual observation, and that appropriate air monitoring equipment
be used during the investigation to help pinpoint any leaks. Any leaking tanks or
plumbing should be replaced. Only double-walled storage tanks-stiGuldbe used if tanks
are in need of replacement, TN WLy

Only 2 limited additional geological investigation be performed at Thompson’s garage, to
further define the horizontal and vertical extent of contaminant migration in the shallow
aquifer, Specifically, we recommend the installation of a groundwater monitoring wetl
couplet east of the buried tanks to provide additional water level data and to estimate the
extent of contaminant migration in a downward direction in the uppermost aquifer. We
also recommend that the hydraulic conductivity of the uppermost aquifer be determined
via slug tests in the monitoring wells.

We recommend that a groundwater remediation system be installed and operated at the
garage, to remove contaminants from the groundwater and possibly from the soil in the
vicinity of the existing plume. This recommendation is made to further limit the potential
for contaminant migration into Broad Brook, and into nearby water supplies.

A groundwater sampling and analysis program should be instituted at the garage to
monitor the reduction in contaminant levels that would be expected due to the
remediation program. The sampling program should occur at a regular frequency, and it
should include selected monitoring wells and possibly some of the n¢arby water supplies
as well.
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Site Plan
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Attachment 2

Soil Boring logs and groundwater monitoring well installation diagrams.




The Johnson Company, Inc.
Environmental Sclences and Engineering

5 State Street
Montpelier, Vermont

Project: Thompson's
Locotion; Woodstock,
Job # 1—2019-1
Logged By. CRH
Date Dritled: 1/7/92

Driller: Tri-Sicte Drilling & Boring

05602

Garoge
Vermont

Casing Type:

Casing Diameter:
Casing Length:

Screen Type:

Screen Diameter:
Screen Length:

Form JCO—~Hydro—002

DRILLING LOG
WELL # MW
pPvC .Tota! Pipe: 21.2 ft.
2.0 in. Stick Up: 2.2 ft.

11.2 ft. Total Hole Depth: 20.0 fi.
PVC well Guard Length: 0.0 ft,
2.0 in. initial Water Level: —

10.0 ft. Surface Elevation: —

O N
WO -] O AN = CWwom ol

15 —17"; blows 2—3—3—6; 207 recovery,
wet dark brown coarse sand with some
fine sand and siit

20°~22" blows 3—6—-11—6;27" recovery,
wet dark brown medium—fine sand

Drill Method: Hollow Stem Auger Slot Size: .020 T.0.C. Elevation: —
[ = Sampled interval Sheet 1 of 1
L1 well 3 PID
[ | S "
Qé'o‘:} Consiruction Notes (_.,e.‘}o Reading Description
— 5
4
= 3
— 2
1
— O gz Z Cement PR
- 1 L
2 KK ;4\— Backfill :
- 3 [/ 5 b 1
EINEEN -
/ 9 - .. + N L)
N 3 w 5'—7": blows 5-5—10-14; 20" recovery,
IE \ \\—Ben‘lonite .1 0.0ppm moist brown medium—coarse sond with
§ AN ; some grovel
- ara " ‘ - ¥l e e e —————————
: rao '. -
v 10'=12" blows 6—7—-B—5; 19" recovery;
[ + -1 0,0ppm molst dark brown coarse sand with
i_ e v some gravel
E
i

— 34
— 35
= 36
— 37
— 38
— 39
— 40




The Johnson Company, Inc.
Environmentat Sciences ond Engingering
% State Street

Montpelier, Vermont 05602

Project: Thompson's Garage
Location: Woodstock, Vermont
Job & 1--2019-—1

Logged By. CRH

Date Drilled: 1/7/92

Driller: Tri—State Drilling & Bering

Cosing Type:

Casing Diameter:
Casing Length:

Sereen Type:

Screen Diometer:
Screen Length:

Form JCO—Hydro—002

DRILLING LOG
WELL # MWw2
PVC Total Pipe: 21.5 ft.
2.0 in. Stick Up: 2.3 ft.

1.5 fi. Total Hole Depth: 20.0 fi.
pPVC *  Well Guard Length: 0.0 ft.
2.0 in initigl Water Level: —

10.0 ft. Surface Elevation: —

Drill Method: Héllow Stern Auger Slot Size: .020 T.0.C. Elevation: —
| = Sampled Interval ) Sheet 1 of 1
X Well ) PID
R & [y
%t {Construction Notes Gac}o Reoding Description
— 3
L 4
= 3
— 2
-_
L 0 b -
~ 184 e
2 P I
3 v.ow
4 . - . + * 1]
5 . 57" blows.8—6—8-17, 23" recovery.
& % -] 0.0ppm moist dark brown gravelly coarse
7 N\ Bentonite . . sand
8L T I B it
g ; o " ] n
) v 10'~12": blows 4—-5—5-6; 18" recovery,
L v 1 g.oppm |moist derk brown gravelly cogrse

ARRRERLIRRR ANy

— 25
— 26
— 27
— 28
— 29
— 30
— 31
— 32
— 33
— 34
— 35
— 36
— 37
— 38
— 39
40

0.0ppm

sond

15'~17'- blows 4—5-10—17; 26" recov—
ery, wet dark brown sand

20'—22": blows 4—6—6—6; 23" recovery|
wet dark brown coarse sand

L.




The Johnson Compaony, Inc.
Environtnentel Sclences and Engineering

5 Siate Street
Montpetier, Vermont

Project: Thompson's
Location: Woodstock,
Job # 1-2019-—1
Logged By. CRH
Dete Drilied: 1/7/92

Dritler: Tri—Siate Driling & Boring

05802

Garage
YVerroont

Casing Type:

Screen Type:

Secreen Diometer:
Screen Length:

PV
Casing Digmeter:
Casing Length:

PvC

Form JCO—-Hydro—002

DRILLING LOG
WELL # MW3

Tota! Pipe: 18.9 ft.

2.0 in. Stick Up: —0.2 ft,
8.9 ft. Jotal Hole Depth: 20.0 ft.
well Guard Length: 0.0 ft,
2.0 in Initial Water Level: ~
10.0 ft. Surfoce Elevotion: —

coorse sand, gosoline odor

Crill Method: Holiow Stem Auger Slot Size: 020 T.0.C. Elevation: ~
J = Sampled Interval Sheet 1 of 1
2 Well 5 PID
i o T
Q@'} Construction Notes Ge"\o Recding Description
— 5
L 4
— 3
— 2
— 1
— O 5z i—Cement .
NN — Bockfilt L
S 2 /\ 2 3 Lo
- 3 \\ \ 44 L
— 4 \ \ ) o ! , . .
E 5 \ \—Bentonite v o ow 5'=7" blows 9—7-8-7; 18" recovery,
6 \ \ © .1 1=3ppm moist brown gravelly cogrse sond
7 \ \ S
: — v 10'-12": blows 9—8—86~5; & recovery,
j— ol 10ppm moist groy—brown coarse sand, slight
= v . ow gesoline odor !
— - v R v 15°=17"; blows 5-5-11-5; 9" rece\»er)J
p— Iﬁ S 12ppm wet dark brown gravelly sand, gesoline
- LT T oder
= B e
. 70'~22" blows 30-63-20-17; 14"
. v 10ppm recovery, wet dark brown gravelly

— 3%

— 34
— 33
— 36
— 37
— 38
r— 39
40




The Johnson Company, [nc.
Environmente! Sclences ond Englneering

5 State Street

Montpelier, Vermont 05802

Project: Thompson's Garoge
Locotion: Weodstock, Vermont
Job # 1~2019-1

Logged By: CRBH

Date Driled: 1/7/92

Dritler: Tri—State Driling & Boring

Cesing Type:

Casing Diameter:
Casing Length:

Screen Type:

Screen Digmeter:
Screen Length:

Form JCO—-Hydre—002

DRILLING LOG

WELL # MWw4
PVC Total Piper 21.7 ft
2.0 in. Stick Up: 2.3 ft,

1.7 ft, Total Hole Depth: 20.0 it
PYC Well Guard Length: 0.0 ft
2.0 in. Initiol Water Level: —

10.0 ft. Surface Elevgtion: -

Drill Method: Hollow Stem Auger Siot Size: .020 T.0.C. Elevation: —
i - Sampled Interval Sheet 1 of 1
X Well N PID
Q0 ) .
@ |Construction Notes o Reading Description
-— Cement v
— Backfill v ¥
2220
Z v 5'..7": blows 8~-8-6-8; 21" recovery,
\——Bentonite . 1 0.0ppm |moist dark brown gravelly sond with
& . ‘_ some silt
— e 10’'—=12": blows 6—6-8—18; 19" recoveryl
— S« -] 0.0ppm jmoist dark brown medium—coarse sand
— [ «| 0 |mmem—————mm s e
= cong Pock M 15'_17" blows 4—7-14—13 19" recov—
— anc roc ool o.0ppm [y wet dark brown coarse sond
: Screen o
J— [
.............. B 20'~22": blows 12—-35-27-17; 18"
v “i 0.0ppm recovery, wet dark brown gravelly
; : coarse sand
Note: auger spoil has slight gaosoline
odor and PID readings of 0-3ppm
— 30
— 31
— 32
— 33
F— 34
— 35
- 36
— 37
— 38
— 39
40




— Form JCO-Hydro—-002

The Johnson Company, Inc.
Envirenmental Sclences and Engineering DR”_L'NG LOG

5 Sicte Street
— Montpetier, Vermont 05602 WELL # MWbS

- Project: Thompsen's Garage Casing Type: PVC Total Pipe: 20.0 i
—_— Location: Woodstock, Vermont Casing Diometer: 2.0 in. Stick Up: 0.5 ft.
Job # 1-2019-1 Cosing Length: 10.0 ft. Total Hele Depth: 20.0 ft.
Logged By, CRH Screen Type: PVC Weil Guard Length: 0.0 ft.
Date Drilled: 1/7/92 Screen Diometer: 2.0 in. Initial Water Level: —
Dritler; Tri—State Orilling & Boring Screen Length: 10.0 ft Surface Elevation: —
Drill Method: Hollow Stem Auger Slot Sizer .020 T.0.C. Elevation: —

Sampled Interval Sheet 1 of 1

Welf s P
Construction Notes (,e,&c Recding

)

|
&
%

Description

‘3

Fii bl

%—Cemeni

— Backfill

!

|

W~ MU AN = O = N A

e 5-7" blows 7-3-6-—9; 19" recovery
L Bentonite LT 4 0.0ppm moist dark brown coarse sand

10'=12" blows 2—3-5-8; 19" recovery
0.0ppm |Moist dark brown coorse sand

- 14 17 — Sand Pack
. 15'=17" blows 3~5—-8~17; 20" recov—
0.0ppr |erys wet dark brown coarse sand

Screen

PO 20'—22" blows 4—~5-8-12; 23" recov—
7 .- .1 o.oppm |€T% wet dork brown medium—coorse
25 LT sand with some gravel

— 34
- — 35
— 36
— 37
— 38
—_ — 39
— 40




SOIL PROBE LOG Page 4
Monitor Well #1
TRI STALTE *Yoodstock Vermont
DRILLING & BORING, IWC.
RFD #2, RBox 113 Wezt Eurkes, VT 05871
[802) 467-312:2
SAMPLER SCIL
Continuocus Saturated

TYPE __HBA o Wet

S81IE __ 4 1/4" Moist

HAMMER _ 140% DamD

FALL 3o Slightly Damp

DATE STARTED:01/06/9272 DATE COMPLETED:01/06/32

FOOTAGE
DEPTH RLOW COUNTS REC SOIL DRILLER'!'S NOTES & COMMENTS
611 12" 18“ 24"
“WEL .5-7'.1..41..51.1201.17.1.20"iDzxy... Brown fine to med sand with peastone.
........... PUDUPA RO P R
..... 10=12"F..61..71..71..6.1.19"IDryv. . 1Brown fine to coarse s=nd.
........... RS AU SUREDAS EUUUUUD ISR EPOPNI
..... 15-17']..2})..31..2}..5.1.20"{Wet... Brown sility fine sand, some coarse sand
........... Powulewode ittt .. tand pebbles.
..... 70-22%]..31..61..41..6.1.24"{Wet... Brown med and coarse sand over 6" cof
........... P I il . 1fine silty sand.
........... | PP B B I L I
........... [P I I I t....1......] Screen 1%’ to S,
........... PEPEN R IR I o, ..t ...t Sand to 7M.
........... PO I I ... ... Betonite to 4'6"7.
........... [ e e s FELD To surface.
........... I S S SO A
----------- 1 01a oi- I---‘i-4¢---;x...!
........... [P B I T R
........... SRS RSP [ I . e
........... PR IR | R Pl
........... [P B I R PURPE BV
........... [ I I L
A IR R VIS PR

........... Lo I T R U

Client: Thompson's Garage Priller: Nezal Faulkner

Job Location: Woodstock, VT Helper: Pdward Westover

Engineer: The Johnson Company Materials: 10' screen, 10

' riser, 2 caps, 3 sand,
Inspector: Carl Hanson 1 betonite, 1 well aquard.




SOIL PROBE LOG

Page_5_
Monitor Well #2

-~ TRI STATE *Woodstock Vermont
DRILLING & BORING, INC.
RED #2, “oy 112 West Burke, VT 058712
_ 802y 467-2123
- SAMPLER SCIL
Continuous Saturated
TYPE __HSA Wet
—_ S172% 4 1/4¢ Moist
HAMMER __ 140#% Damp
Farn = _ 30" Siightly Damp
DATE STARTED:01/06/92 DATE COMPLETED:01/06/92
FOOTAGE
— DEPTH BLOW COUNTS .REC S0IL DRILLER'S NQOTES & COMMENTS
6" 12" 18" 24" .
4WE2 . 5-71.1..61..61..81.17.1.23"IDry...|Fine to coarse brown sand w/peastone,
........... P SN 1....1....1......i
..... 10-12'1. 4'..5|. 51..6.!.16"1Wet...|Same as above, wet on hottom 6" spoon.
........... } AUUUNN IURNAN EPRURDE R S
..... 15-17'1..41..51.1 3!.1?.! 26"'wat t?ine and medium sand.
T i a e s R R SR S I R !
... 20=22'1..41..61. 61 J6.1.23"1Wet...iMed and coarse sand, some firne sand.
S IO RPN I ] - bo oo v vn }
e e s ae e e P I .I. ! -1 feenen. I
........... foouta b b e e e ol Bereen 19' to 8'.
........... i. PR S SRR g l......1 S8and to 7'6".
........... l. ! A ! i .!l......| Betonite to 5'.
e A IR [P B R | Pill to surface.
........... [, i...!...1....:....E......i
........... SRR N ! RS RS R
T e e PRV EPSPUPIE PR R T i
........... PRV VRPN SN IURNEUEPRN ISP SRR
........... ! B I e e I leews ol
e a e DS NP B N S E R !
........... VRPN SPUUETNN NS SRS SO PP
........... U R BRI R I oo onad
.......... R R (i [N R SRR
= %% Wells ne. 2 & 5 Developed with pump. Cood flow and clear.
Wells no. 1,3 & 4 Developed by bailing. Good flow but cloudy.
o Client: Thompson's Garage Driller; Neal Faulkner
Job Location: Woodstock, VT Helper: Edward Westover
— Engineer: The Johnson Company Materials: 10' screen, 10!
L : riser, 2 caps, 3 sand,
Inspector: Carl Hanson 1 betonite, 1 well guard.

12 sample Jjars.




SOIL PROBE LOG : Page 2_
Monitor Well 3
TRI STATE *Woodstock Vermont
- DRILLING & BORING, INC.

RFD #2, Box 113 West Burke, VT 05871
(802) 467-3123

. SAMPLER : SOIL
. Continuous Saturated
TYPE ___HsaA Wet
SIZE 4 1/4"n ) Moist
- HAMMER __ 140# Damp
FALL __3on Silightly Pamp
— e a . P I
DATE STARTED:01/06/92 DATE COMPLETED:01/06/92
FOOTAGE
DEPTH BLOW COUNTS REC SOIL DRILLER'S NOTES & COMMENTS
— 6" 12“ 18" 24!! )
4WER .5-7'.1..91..81..71..7.1.18"IDry...|Brown fine to coarse sand.
N [ O e I R R I
.....10-12'}..91..81..61..5.1..6"1Dry...Same as above.
........ AP SV RV S P I I |
..... 15-17']..51..5]..41..5.1..8"[Wet...|Same as above, dJa8 odor.
........... P R IURRPES JURDEPS S I
Tl e 20~22'1.301.631.201.17.1.14"{Wet...[Same as above with peastone.
........... (TR EPRPUER SUUPUDES IDUPIPIDE EDURNS IPUPRPRNY
........... AU EURDRDES VRPN IPUPUPE SRS R
e e s e [ RUUAE EUUNAS EPUPUDUN SRR SPRE i 8creen 187" to 9'.
........... loouleaoleeodtueideeseteuas..t Sand to 776N,
........... lvouleeadleeeteeidtoeedse. ... | Betonite tc 27.
........... | AU R R I Pevssss]
T N PR IR R S I !
e [ R I B P t
........... U R I S IR I
o PR AU SURS O I R i
........... SUURED VRN SURPIDES EUNUPIPE IR S
........... [P PR IURPRA P I oo
S PRI DR IPR BT fave v o |
........... VUV (UG R PSP I Paoewonn]
..... P T O S S L .
Client: Thompson's Garage Driller: Neal Faulkner
. Job Location: Woodstock, VT Helper: Edward Westover
Engineer: The Johnson Company Materials: 10' screen, 10!
- riser, 1 cap, 3 sand, 1 locking
Inspector: Carl Hanson plug, 2 betonite, 1 road box.




S0I1L. PROBE LOG Page 1_
— Monitor Well #M
TRI STATE *Woodstock Vermont
DRILLING & BORING, IRC.
— RFD #2, Box 113 West Burke, VT 05871
(8B02) 467-31Z3
SAMPLER SOIL
Continuous Saturated
. TYPE __B3A ‘Wet
size 4 1/4" Moist waR L re
HAMMER 1404 Damp e
R FALL  _ 30" ______ Slightly Damp . 0 Hemtion. v
- DATE STARTED:01/06/92 DATE COMPLRTED:01/06/92
FOOTAGE
DEPTH BLOW COUNTS REC SOIL DRILLER'S NOTES & COMMENTS
6!1 121! 18" 24"
MWES 7V 4..81..81..61..8.1.20"IDxy...IBrown fine to coarse sand with some
PP . IR TPV AR RPN RIS R BRI ipeastone.
..... 10-1271..61..61..81.18.1.18"{Dry...|5ame as above with less fine sand and
........... i...!...}...t....;....!......ipeastone.
— e e e 15-17'i..4!..?1.141.13.}.19“1Wet..‘5Fine ts coarse brown sand, trace of
........... S NP ! feeeadtoenadoaaadsilt,
..... 20-22'1,121.35).271.17.1.19"iWet... 5ame as zbove with peastone, falint gas
e [ I IR S ,.l......'odor on 3ugers.
et e e TP SR P ! | IR |
........... [P SO I I ! I
........... ! 0 R TS R
-, e f B N A i
........... SN TURUIE SURNL IOREPUPI PP SR
............... boo o ! S [
Fn..............f...i...!....! ........... i
AU RO S I S | R i
........... ! r i s R IV IO
........... AU SURUUE TP SRS SPUPUUN SR
e e i U B IV i
........... [ . t A T
........... { ! | AR
e e e e SRR AU EURRUEE SUREPE SR NP
- Cclient: Thompson's Garage Driller: Neéal Faulknex
Job Location: Woodstock, VT Helper: Edward Westover
Engineer: The Johnson Company Materials: 10' screen, 10!
riser, 2 caps, 3 sand,
—_ Inspector: Carl Hanson 1 betonite, 1 well guaxd.




. SCOIL PROBE LOG Page_3__
. Monitor Well #5
TRI STATE *Woodstock Vermont
- NDRILLING & BGRING, INC.
LD #2, Bpoyx 113 West Burke, VT 05871
(an2) £87-21323
_ SAMPLER SOIL
Continuous Saturated
TYPE __HSA Wet
SIZE 4 1/4m - Moist
- HMBEMMER _ 140#% Damp
FALL 3o S1lightly Damp
DATE STARTED:01/06/92 DATE COMPLETED:01/06/92
FOOTAGE
DEPTH BLOW COUNTS REC SOIL DRILLER'S NOTES & COMMENTS
— g 12" 18" 24"
WES L 5-70.1..20..3}..61..9.1.19"{Dxy...Brown silty fine sand over 10" of fine
e e T R SR I S E R lto coarse sand.
e e 16-12'1..21..31..5}..8.1.19"1Dxy...!Brown fine to coarse sand with peastone
........... R SV I DU I R
. 15-17'1,.3,.5]..81.17.1.20"tWet...{Brown fire and med sand, some silt.
T e i b i VAR PR B S i
20-22'1. .41 S1,.81,12Z.1.23"1Wet...!8ame as above with less silit.
........... TS RN S ! S
m— e e e e e O I [ I N R !
........... looolevadl ettt 3creen 19' to 9'.
........... [ TURPRAE DA EPEDEN EPUPRU ISR Sand to T'6".
........... A SUUUUURS UUNIDNN SRV EPRPDU N Zetonite to 4'6".
........... [N S S AT b......1 Pill to surface.
........... S U R I N O
........... i | i R S S
T e e [P S S U R I
........... PRV EVRPUPEN RN SRR SURPEES B
........... PP SR I U R
e e | . | Ch i B !
........... R I AUUUIURE AU RPN BN
........... b et I S
U S ; S SO R l
o Client: Thompson's Garage Driller: Neal Faulkner
Job Location: Woodstock, VT ' Helper: Edward Westover
- Engineer: The Johnson Company Materials: 10' =screen, 10°
s ) riser, 2 caps, 3 sang,
Inspector: Carl Hanson 1 betonite, 1 well guard.




Attachment 3

Water quality result data sheets




SCIT!

LABORATORY SERVICES

P.0. Box 339
Randolph, Vermont 05060-0339
(802) 728-6313

v




“§ i State of Vermont

e —————

-
Geparument of Fish and wildlite
Depariment of Forests, Parks and Recreation

nepartment of E nwironmental Conservation

s it wrediogisi

Pemtural REsOUrCEs Conservation Council

Noreen Eaton
Route 12 North

Woodstock, VI 05091

Dear Mg, Eaton:

AGENCY(M:NATURALRESOURCES

Department of Environmental Conservation

Hazardous Materials Management Division
103 South Main Street, west Building
Wwaterbury, Vermont 05671-0404%

(802) 244-8702

November 26, 1991

fnclosed is a copy of the test results for the sample taken

from your well on 10/31/91.
benzene, toluene, ethylbenzene, and xylene.

compounds found in gasoline.
ts per billion exceeds the Department of Health

water at 375 par

Drinking Water Advisory 1imit of 5 ppb.

The results indicate the presence of
tThese are four common

The concentration of benzene in your

As such, your water is

considered not safe for drinking.

——The treatment system installe

company should remove these contaminants
until laboratory analys.-x demonstrates that the

d by the Vermont water Treatment
to below detectable

limits. However,
system is operating effectively, you should not use this water for
drinking. Results of samples taken from your system oOn 11/21/51
chould be back within 2 to 3 weeks.
If you have any questions regarding thic sloace o cRllome =t
244-8702. .
Ssincerely,

BH:dlsl1l284
Enclosure

?5140 hﬁ%SL%r‘"*

Bob Haslam, Environmental Technician
Sites Management Section




DEPT . OF ENVIRDNMENTAL LORSTRVATION LAE MANAGEMENT SYSTEM

- FINAL LA3

CATE
v

;AB*;D S &7253
= OURCE LOCATION SO00HAMO32 EATCH 1

PRGGRAM'O#l—UNGERGRUUND STURAGE TANK

—

SUBMITTED BY T/CRUPLEY Frion

_SAMPLE NOTES:

=—TEST
-0DE TEST NME

_8244W METHOD 8240 TESTS, wATFEX
/M24  3BENZENE

T3l 3 TOLUENE

VW38 ETHYLBENIENC

W39 $XYLENES

~] VH * TGTAL VOLATILE HYDRUCARECNS

11715791

REPORT TC T/CRUPLEY

COLLECTICN

BUE DATE

DATE 1G/31/91

12/01/91

PAGE

AMBIENT WATER SAMPLE Y

SuerIi

UNTT
MEASURE

NENE

PRE

pere

per

ppo

s

REMARKS
CODE

T

DATE 11/01/91 LEGAL NO

PROCESS
DATE

11/01/91
11/701/91
11/01/91
11/01/91
jr/n1/91

11/01/91




By 19 1Gr AR

DEPARTMENT OF ENVIRONMENTAL CONSERVATION LABOéATORY

U DATA SHEET METHOD 824@ GC/MS FOR VOLATILE ORGANICS - WATER

cotad: MEF310HE

ug/l
—m@7  Vinyl chloride 50
o8 Chloromethane S0
V@9 Bromomethane 5@
—ii1@  Chloroethane 5@
Vi1l Trichlcrofluoromathane 58
_ﬁﬂlz Acetone 250
Vi3 1,1—Dichloroethcne 10
Vvild carbon dizulfide 10
1S Hethylene chloride 10
—tiy Hedhvi-t-bulyiwidel ogren o7 -
WH1T 1,2—Dichloroethene 1@
_—ri 1O l,l—Dichloroethane 10
R \-_,;_.; TR 250
W20 2-Butanone 250
__szl' chloroform 10 e ——
V22 1,1,1—Trichloroethane 10
VW23 Carbon tetrachloride 10
—VvH24 Benzené 10
Vii2H 1,2—Dichloroethane 1@
“Vi26 Trichloroethené"' 10
VW27 1,2—Dichlozopropane 10
VW28 Bromodichloromethane 10
__;wzg A-Mathyl-2-pentanont 160
VitEae cis-i,j—?ichloropropene 1%
Vit2l Toluenn 1@
— VW32 trans—1,3—D1chloropropene 19
VW33 1,1,2—Trich10roethane 10
Vi34 2-Hexanone 106
— VW35 Tetrachloroethene 1@
VW36 Dibromochloromethane 19
w37 Chlorobenzeng 10
— yvw38 Ethylbenzene 1e
vii3g  Xylenes 1@
VviHa@  Styrene 10
- VW41 Bromoform .. - 19
VhHaz 1,1,2,2—Tetrachloroethane 10
TVH Total Volatile Hydrocarbons 509

surrogate Recoveries:
= 1,2-Dichloroethane — D4:

analyst: SRL:
pilution Factior: 5

Approximate Detection Limit =

Remarks: J because improper &

S8

jlution for this compound.

% D8-Toluene: 192 %

o

eoay: T

Detected at
uy/l

He
KD
ND

4-BromoF luocrobenzene:

94 %

-------




fud <o

DEPT. GF ENVIRKOMMENT AL CONSERVATION LAB MANAGEMENT SYSTEM PAGE 1
— FINAL LAB REPORY

DATE 11/15/61

LAB ID~ 67254 .  REPORT TO T/CROPLEY . DUE DATE 12/01/91
— SQUR CE. LOCATION 9000HMMO32 EATGN 2 COLLECTION DATE 10/31/91
PROGRAM 041-UNDERGROUND STORAGE TahK AMBIENT WATER SAMPLE Y

SUBMITTED BY T/ORCPLEY PHONE 244-8702 SUBMIT DATE 11/01/S1 LEGAL NG

_ SAMPLE NOTES:

-~ JEST - UNIT GF REMARKS PRGCESS
COOE TEST NAME RESULT MEASURE CCOE DATE

. 824W METHOD 824C TESTS, AT - G NONE T 11/01/91
VW24  3BENZENE 280 ppe 11/01/91

T VW3l 3TOLUENE 170 PPB J 11/61/91
VW38 ;ETHYLBENZENé 20 epP8 11/01/91

-1VH39“*{XYLENES 815 pPB T T 11/01/91

_TVH ' TOTAL VOULATILE HYSRUCARELNS 7280 PPB E 11/01/91¢




DEPARTMENT OF ENVIRONMENTAI, CONSERVATICON LABORATORY
DATA SHEET METHOD 8249 GC/MS FOR VOLATILE CRGANICS - WATER

Zample Number: 67254 Analyst: SRL fI4W. 7P
Date Fun: 311/81/91 Dilution Pactor: 5

Site: BEaton 2 '

Date Collected: 16/31/81

Approximate Detection Limit Jetected &t
ug/l ug/l
VHET Vinvl chloride 50 KD
el <hioromethane 5@ ur
VWG Eromomethane - 5@ R
ViIE Chioroethane ' 5@ W
Vidia Trichlorofluoromethane ' 50 R
V12 Acetone 250 N
Vili3 1,1-Pichloroethens i36] Ry
N edouil AisLilide i
Vai%  lethylene chloride 1 L
ViT16 Methvi-t-Rutylether (MTBE) 5@ N
1,2-Lichlorcethene i Ll
i,1-Dichklorcethane ie ~
Vinyl acetats 250 7
2-Butanone 250 R
Chitoroica s i b
1,1,1-Trichloroethane 1@ T
Carbon tetrachloride 16 y
Benzene , 13 e
1,z-Dichivroethane 1@
TR e Ch oLl s
V27 1,2-Dichloroproparne 1@ .
Vii2g Bromodichloromethane 1@ Y]
’ G-lethyl-Z-penianone He o
Ciz-i,z-~Dncnloropropens I
I Toluene - iG
VITED trans-1,2-Dichloropropene G A
ViI33 1,1,2-Trichloroethane 16 e
Vi34 Z=-Hewanone 160 ' v
W3S Tetrachloroethene 1@
Vii3e Dibromochloromethane 1@
V37 Chlorobenzene ie Wi
VW32 Ethvibencene 1@ L
Vi3S Xylenes 10 E
Vi@  Styrene 10 RE
ViIa1 Promoform & e
ViT4 2 1,1,2,2-Tetrachloroethana 10 T
™H  Total Veolatile Hvdrocarbons 500 RPN
Femaxke: J heczuse improper dilution for this compound.

A °
‘915

rrogate Recoveries: .
1,2-Dichloroethane - D4: 96 % DE-Toluene: 1G8 % £-TromsFlucTohenzene:




AGENCY OF NATURAL RESO!
Department of Environmental Conser

Hazardous Materials Management Divis
" Bepartment of Environmental Conservation 103 Scuth Main Street , West Build

. State Geologist Waterbury, Vermont 05671-C
“ Natura! Resources Conservation Council (8 02) 244-8

'+ Department of Fish and Wildlife
_' Department of Forests, Parks and Recreation

December 4, 1%c:

Jeff Woods
RD 1, Box 104
Woodstock, VI 05091

Dear Mr. Woods:

Enclosed, please find a CoOpyY C1 il Gnaiviical results for
your water supply from samples errd2c o o S A The tests
performed were for the most common volstii.. oreanic compounds found

in gasoline. The tests did not detect &ny gasoline constituents.
If you have any questions, please fecel free to call me.

Sincerely,

|
— o
I I A
R R PR

- - Bob Haslam, Environmental Technician
Sites Manzcoment Sectien

BH:dlsi237
Enclosure




DEPARTHENT CF ERVIRCHMENTAL CONSLRVATICN LABRORATCRY
WCENICS ~ WATER
Sample Humber: 824W: Z
Date Run: 11/
Site: Voods
Date Collzcted: 11/66/91

Approximate Detection Limit Detected at
uy/l ug/l
Viie7  Vinvl chleride 1 ¥D
RUBGH Chlorecmathzrc o ¥D
VWG9  Bromomsthane ' iy ND
Vi{le Chlorcethane IS ’ ND
Vi1l TrichicrofluoraniThane o ND

viiz PC&tOﬁe £ HD
V13 i

g T .
Vi{15 idse z ND
ViWle hey NTLT S ND
Wiy T . ND

i18 thina f: HD
Virle i KD
VIR0 o Lyl

&

V22 1,1,1-Trichlorcethanc 2 ND
Vi23 Carbon tetrachloride ] ND
V24 Benzene - ND
VW25 1,2-Dichlercethanc 2 ND
VH26 Trichloroethens - HD
V27 1,2-Dichlorcrropans s ND
28 Bromedichloromethane z ND
RS A-Ttantr ) Do o ' XD
AT rio-l,Ienizhlion. D
T Tl - o i
V32 trans~-1,3-Dichlorcpody one a ND
Vi3l 1,1,2—Trichloxu;tha.c z ND
Tt oA Eal B - ATTY
PO e TE PRI STl [ — aNdd
Vi35 Tetrachloroethens 2 ¥D
VII36 Dibromechlorometharns z XD
VI§37 Chlorobenzene = ND
L i T al L T U ) e :'!I_"'\
Viiz39 ¥ylenes z ND
VWae tyrene 2 ND
Viidl Bromoform - ND
viaz 1,1,2,2-Tetrachlcroathans N 2 ND
Y mea Trat Y T A . e 3T
P S L T T ey PR Ll
":C. = }'S
Surrcgzte Racoveries:

1,3-Dichloroetheznse - 7 coon Do-mslvara, YOS 4-BromsFluorchenzene: 1@ 7




—— o,
L1
i
State of Vermont
-— Cepartment of Fish and \;'\.J'ild_life .
Department of Forests, P'ai'rk_g and Recreation
Department of Environmental Conservarion
Srate Geologist .
e Natural Resources Censervation Council
' _ Roger Thompson
- Thonpsonts Garage
RD 1, Box 102
Woodstock, VT 05091

.

Dear Mr. Thompson:

Enclosed, please find a

your water supply from

in gasoline.

If you have any questions,

i
BH:dls1299
— _ Enclosure

samples
performed were for the most common volatile
- The tests did not detect any

AGENCY OF NATURAL RESOU
Department of Envirenmental Conser:

Hazardous Materials Management Divis
103 South Main Street, West Builg
Waterbury, Vermont 05671-0

(802) 244-g

December 4, 1991

Copy oI tne analytical results for
Culleciod i 3176/91. The tests
crganic compounds found

gasoline constituents.
please feel free to call me.

Sincerely,

- N :

P S )
Bokh Haglar Tnmental Technician
Site:




DEPERTMENT OF ENVIRONHENTAL CONSERVATION LABORATORY
DATA SHEET METHOD 8240 GC/MS FCR VOLATILE ORGARICS - WATER

Sanple Number: €723
Date Run: 11/13/91

Site: Thompson

Date Collected: 11/86/91

_VWGiQiHVinyl chloride

"Vi@8 Chloromethans
V@9 - Bromomethane
VW19 Chloroethane
vﬂllﬁ:_Trichlorofluoramethane
VW12  Acetone
Viil3 1,1-Dichlcrcethere
Vili4 Carbon disulfids
Vidl5  Methylene ~hleridae
VW16 . Methyl-t-Butylether [HTBE)
Vifl7 1,2-Dichlecroethane
Viils 1,1-Dichloroethzne
V712 Vinyl acetate
e I-Butanone
V21 Chlorcfcorm
ViI22 1,1,1-Trichleroethane
VW23  Carbon tetrachloride
Viiz24 Benzene
Vii25  1,2-Dichloroethane
VW26  Trichloroethene
V27 1,2-Dichlcropropane
wies Bromodichloromethane
Vo e 4-Hethyl-2-nerisnine
V30 cis-1,2-Dichicripzloens
AU Toloens
V32 trans-1,3-Pichlorepropene
V33 1,1,2-Trichlercethane
il Z-HexRanins
VW35  Tetrachlorcethene
VW36  Dibromecchlorcmethane
VW37 Chlorobenzene
AamIan Tl lees™ - e o o
IR0 DebheIronoons
V39 ¥ylenes
V46 Styrene
V4l Bromoform
viiaz 1,1,2,2-Tetracklceroethans
TVH  Total Velalile Hydrocarbwone
Remarks:

Surrogate Recoverics:

1,2-Dichloroethane - D4: 96 %

o

Enalyst: EXL

-

Dilution Factcy:

ug/l

[
LRI SR

%1 B
Gty

b2

[ N T N i 2

Nk R

Fa ko €3 1 k2 by

Frby rD BRI D LD ED

e
r

PR L
e -

Detected at

ng/1

un

Al

T

m

A

it

~remoflucre

T
ko

ens:




State of Vermont

Cepariment of Fish and Witdiile
Duparimient of Forests, Parks and Recresiicn
—_— . Departmant of Environmental Conservalion

Siate Geologist
Matura! Resources Conservalion Council

Hafoid Maynes
Border Lane
Woodstock, VI 05081

Dear Mr. Maynes:

AGENCY OF NATURAL RESOURCE!

. Department of Environmental Conservatio
Hazardous Materials Management Division
103 South Main Street, West Building

. Waterbury, Vermont 05671-0404

: S (802) 244~8702

December 4, 1991

Enclosed, please find a copy of the analytical results for

your water supply from samples collected on 11/6/91. The tests

— performed were for the most common volatile organic compounds found
in gascline. The tests did not detect any gasoline constituents.

If you have any questions, please feel free to call me.

BH:dls1298
Enclosure

sincerely,

Bl thede—

Bob Haslam, Environmental Technician
Sites Management Section




=t el el S fe e rr b s w1 e

) DEPARTHENT OF ENVIRONMENTAL CORSEEVATIOR LARORATORY

NATA SHEDT MOTUND QD47 S0/ Ton o rrmmrrr CTOTRT S LI M
L PLI1L Do Tl aLd e N B S L T PP S A5 B A4

Szmple Number: 67333 g24%: €
Date Run: 11/13/21 :
Site: Maynes
Date Collected 11/@C/Ql
Approrlwate Detection Limit Detected at
T ugs? ug/l
VWe7 .. Vinyl chloride % v
VHEET Chlotamethanse o - _ ne
V{09 " Bromomethane : @ KD
V{10 "3 Chloroethane e T
YW1t Trichloroflucromethane I n
VW12 ' Acetone - . ' KD
V713 1,1-Dichlcroethene - wn
Y114 Carbon disulfide 7 o

V1S - Hethylene chloride - WD
VW16  Methyl-t-Butylether [TEE; o WL

Vidl7 1,2-Dichleorcetherns - VT
Viilg 1,1-Dichloroethans N D
VP15 Vinyl acetate G 1
T2 2-Butancne okt nn
RURICEY Chlorcform . LA
w22 i,1,1-Trichloroethane - uD
V23 Carbon tetraCﬂ¢orlcc " 34
W24 Benzzne . by o
TS 1.2 ehTrvmeth e . 11
Tmans m--:_,:.l 1 - _,_Ln .
ViI27 1,2-Dichlcropropane - SHD
wviiee Bromodichloromethzns . un
VH2O  2-Mathyl-Depentoorne ' -
W30 cis-1,2-Dichloropxis .
iRl Trluens T
VH32 trans-1, 3- Dichlorcprﬁpene . R
V1733 1,1,2-Trichlorcethans : ne
Vi34 2- Hexarcne . R
V135 Tetrachloroethene - WD
VH36 Dibromochloromethane z D
Vii27 Chlorobenzene . A
AR Dekllenrene - ND
V3G Fylenes ~ WD
V4o Styrene : Z Nk
Vil41l Bromoform iy R
V4o 1,1,2,2-Tetrachlorcaethans o
VT Total Velatile Bvdrioarin o L e
Demarks:

Surrogate Recoveries:
1,2-Dichleoroethane - D4: 956 % ThLTIlaans: T 2-Promoflucrobenzene: 106 %




Cepatiment of Foras
Departrnent of Environmental Conser

S AR R et

AL

eny of Fish and whtdlife
15, Parns afvu [N TR LS

[RESTTON]

Grate Geologist
Natural Resdurces Consereatinn

rrank and Rhoda Teaagle
Rorder Lane
Wwoodstock, VT oo

Dear Mr. and Mrs. venalo:

Enclosed, pP-.40au:
your water supply 1
performed were for tho m
in gasoline. Ihe Tosts e

If you have any guesticns

BH:dl1l=s12%96
Enclosure

./

Hazardous Materials Manageme
102 Scuth Main Street, We
waterbury, Vermont 056710404

R

State of Vermont
AGENCY OF NATURAL RESOURCES

nyvironmental Conservation
nt Division
st Building

Department of E

(802) 244-8702

naremher 4, 1991

the analytical results for

Milected on 11/6/91. The tests

commen volatile organic
- uetect any gasoline cons

compounds found
tituents.

lease feel free to call me.

sincerely,

. .
L_‘) «Z_L‘tb‘c.,ﬂ--*
ast

slam,

Environmental Technician
~socment Section

=




DEPARTMENT OF ENVIRONMENTAL CONSERVATION LABCRATORY
DATA SHEET METHOD 824@ GC/MS FCOR VOLATILE JRGENICS - WATER

Sample Number: 67332 ' pnal,ct. SRL coal. Z
Date Run: 11/13/91 Ciluticn Taster :
Site: Teagle
Date Collected: 11/06/91
Approximate Detecticn Liwmit Tztected at
ug/1 . ugsl
viy@7 Vinyl chloride 1¢ up
Vo6 Chloromethane 1 o
Vg9  Bromomethane 10 R
viie Chloroethane 10 O
Vg1l Trichlorofluoromethane : i@ jainl
i1z Acetone 50 D
V13 1,1-Dichlecroethene 3 vy
14 Carbon disulfide ) "
V715 Methylene chloride .
Vil  Methyl-t-Butylether (MTBE) i
Wil7 1,2-Dichleroethene - N
V18 1,1-Dichlorcethane - T
CViT12 Vinyl acetate 5C ol
VeI28 2-Butanone L uE
V21 Chloroform ; m
VH22 1,1,1-Trichlorcethane z NE
VW23 Carbon tetrachloride 2 R4
124 Benzene 2 nT
VW25 1,2-Dichlorcethane— - 2 ™
VW26 © TPrichloroethene 2 ne
Vil27 1,2-Dichloropropane z w
VW28 Bromodichloromethane 2 i
o 4-Hethvyl-Z-pentancne oY T
VN3G cig-1,3-Dic “;urokrcpcre iy
ViT21 Toluen= - :
VIT22 trans-1,2-Dichloropropene z T
VW33 1,1,2-Trichloroethane 2 T
Vi34 2~-Hexanone o i
WiI3s  Tetrachloroethene - ™
Vii36  Dibromochloromethane 2 T
VW37 Chlorobenzene 2 34
Uas Prhlhenzane o o
Vii39 ¥ylenes 2 e
VW46 Styrene 2 D
Viial Ercmoiorm z N
Va2 1,1,2,2-Tetrachloroethane 2 no
- -

| -2

mH Poszl Velatile Hydvocarhons
Remarks:

Surrogate Recoveries:

1,2-Dichlcroethane - D4: 28 % DE-Teloans: 57 A-Promoflucrchenzene:

le2

Frid




DEPARTMENT Cr ERNVIRONMENTAL CQ?
DATA SHEET METHOD

Sample Number: 67322
Date Run: 11/13/51

Site: School

Date Collected: 11/06/31

viia7 Vinyl chloride

vies Chloromethane

Vo9 Bromomethane

Ve  Chloroethane

viiil richloroflucremetilins

VW12 Bcetone

Vi3 1,1-Dichloroethens

vijla Carbon disulfide

YW1l  Hethylene chlorics

vwle  Methvl-t-Butylether 177D

V17 1,2-Dichleoroesthens

viWig 1,1-Dichloroethans

VITie Vinyl acetate

V20 2-Butancne

viia1 Chloroform

V22 1,1,1-Trichlorcethans

V23 Carbon tetrachloerige

ViI24 Benzene

\I2E 1,2-Dichlereethen:

VW26 Trichloroethene

Vw27 1,2-Dichloropropens

Vii28 Bromodichlor-me<h-«-

Vii29 4-Hethyl-2-pants- v

V30 ¢is-1,2-Dichlirops .

V1723 Tolusne
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DEFARTVENT OF ENVIRONMENTAL CONSERVATION LABORATORY
DETE SHEET VETHOD 8248 GC/MS FOR VOLATILE CRGANICS - WATER

Sample Kombar ST2ZE Enalyst: SRL 824W: Z
Date Run: 11/715/%71 ~ilution Factor: 1

hpproximate Detection Limit Detected at
ug/1 ug/l
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DEPT. OF ENVIRONMENTAL CONSERVATICN LAB MANAGEMENT SYSTEM PAGE i
FINAL tagd REFPERI

DATE 12/11/91

LAB;ID;16?6OT. . REPORT TG M/STADL—MEYER DUE CATE 12/25/S1

SQURCE LOCATEGN 9000911148 EATON W  CCLLECTICN DATE i1/21/91
préﬁAﬁ_O«l—UNDERGRUUND STGRAGE TERK AMBIENT wATER SANPLE Y
SUBMITTED BY M/STADL-MEYER PHONE 244~8702 SUBMIT CATE 11/25/91 LEGAL MO

SAMPLE NOTES:

TEST Loit or  REMAKKS  PRGLESS
CODE TEST NAME HESLLT MEASURE CCDE DATE
824W METHOD 8240 TESTS, wATER : NONE 1 12/04/51
Vh24 3 BENZENE _ ZEC PPB 12/04/91
VK31 3TOLUENE soe FPE 12704751
VW39  ; XYLENES | 422 PrE 12704791

¥ TVH * TOTAL VGLATILE HYCRCCARBORNS 2ELC PPE E 12704751




DEPT . OF EN
FINAL LAB KEPORT
DATE 12/11/91
LAB ID 67508 REPUGRY TQ M/STADL-MEYER

SOURLE LGCATIuh $0530%11148 EATON MID LCCLLECTICN
FROGKAM U4i—UNhUcRuRuuiNU STURAGE TANK
SYRMITYED Y M/CTr0 —MEVER

SAWPLE NCTES:

PLST
L COE TFST NaME RESULY
E24W  SNETHID cZ4ad T:5S8TSy WATER Q

VIKCAMENT AL CGNSERVAT ION LAB MANAGEMENT SYSTEN

19 R BRI fH

PAGE i

DUE BATE 12/25/61
DATE 11/21/91

AMBIENT WATER DJAMPLE Y

PHONE 244-8702 SUBMIT DATE 11/725/91 LEGAL AL

Unil GrF REMAKKS FruwLS.
MEASURE CGDE OATE
NCNE Z 12/C47% ¢




DEPT . OF ENVIRCRNMENTAL CONSERVATION LAB MANAGEMENT SYSTEM PAGE 1
FINAL LAB REPORTY

DATE 12/11/91

LAB iID 675609 REPORT TO M/STADi—MEYER DUE DATE 12/25/91

SCGURCE LGCATICKN 9000§1114B EATCN QUT CGLLECTICON DATE 11/21/91

PRGGRAM QékﬁUNBERGRGUND STERAGE TANK AMBAENT wWaAlLs >abrPlE Y
SUAMITTED 8Y M/STADL-MEYER PHONE 244-8702 SUBMIT DATE 11/725/6] LEGAL NO

SAMNPLE ROTES:

TEST . _ : UNIT GF REKARKS FRCCESS
LOLE TEST NAME RESULTY MEASURE CGCE DAYTE

EZaw  McTA30 B240 TESTS, RWATER 0 NCNE 2 le/C4r91




Afttachment 4

Gradient and Velocity Calculations
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